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PATENT 



"Plication of: 
Serial No. : 1 0/687 ,77 1 

Filed: October 20, 2003 



HE UNITED STATES PATENT AND TRADEMARK OFFICE 

HOU-WEI LIN ET. AL. 



For: Demodulation Apparatus For A Network Transceiver 
And Method Thereof 



Group Art Unit: 2631 

Examiner: Unknown 
Atty. Reference: LINH302 1/EM 



COMMISSIONER OF PATENTS 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

The below identified communication(s) or document(s) is(are) submitted in the above application or proceeding: 
81 Priority Document - Taiwanese Application No. 091132821 



H Please debit or credit Deposit Account Number 02-0200 for any deficiency or surplus in connection with this 
communication. 

□ Small Entity Status is claimed. 
□ 



23364 



CUSTOMER NUMBER 



BACON & THOMAS, PLLC 

625 Slaters Lane- Fourth Floor 
Alexandria, Virginia 22314 
(703) 683-0500 



Respectfully submitted, 



Date: February 12. 2004 



Eugene Mar 

Attorney for Applicant 
Registration Number: 25,893 
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4 - - ft tfl $ ftfc It 1 * - tfldftSA-JIf^n » i% 1ft 
*& & 44c It 4 # ffl « & it # iH ^ tfl ft ' 3£ 4fe & - 

i«,ft ; t£ ft tfl $ «&• it s. 
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A --Mft^ ( i ) 



# B £ M ^ 2> A M ^ m ' & - ft it ffl tfc 

**4L (Gigabit) £> ;k &3 ^ ifr & It ^. > >fr It # 4t 



•ft. * 44 ' * # 31 it * ^ * « T 60 3fr & £. : $ £ 
(Equalizer) ^B^gfo it J£ fi (Timing Recovery) » - 
ft ilP^^ (Interference Cancel ler)^g^ | 
( Decoder ) # ° ffn 4? 7 4£ it ^ ^ & 3r * it # 60 #1 $'] jE. 

#- *t *. 3£ -ft ' it#$###rli#ilL&£'60tfl3fc ' «t 
4: #! ffl t # 51 ( Data-D i r ec t ed) 60 A « j*t it i&a $'J 

<a&£802.3ab##ltei*j • ik & # #»J # i£ C 60 ^ 
*t**£it*#Jfe>8r* ' &. % # *J ffl * £ * 51 
(Decision-Directed)60^^&tf^t£#^j&^J&60it 

# it ^ #- *. ' £H fln ' 4ttt*^jfe^rJ*^^^ift*^^it > 
J. *B 5. ft X X & 60 -If VL T ' S£ 60 # *t t ^ & 

* & & f 'J it # 60 • ^&&&&&£]'$$fril##.fi0tfl.3fe • 

^Gigabi t £ t .> . 

1 2 5MSPS ' SI ilb ^ b b b K © H jfo ># &.?h # 60 # # T ' $t## 
ffl baud-rate signal process60^^ o -fs^^ 
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Decision-Directed AdaptationHbaud-rate 
signal process^ M -ft > 4£ # ^ 4® 3" # ^ & ft % 
& 4 #J S. % ft % ' *o#-4^-£-$l&8(Echo Cancaller) 
*o#.;*i£i*$-f->*8fifr8(Next Canceller)^f f f 
HCFeed-forward Equalizer » F F E ) 51 1& > >fr It ^ 
4tH#!B3-/fiHM!.li(Timing Recovery > T R ) 51 ^ " it 
lt#-fbfiJkiE^#4bfi(Feed-back Equalizer » FBE) 
' fln i£ /£ & M, 3& a & ft # ft 21 ° 
^jfrl*#4bii#M^l3 41ii«Mj5-^_L ' 5£ lf_e ( n ) & 
^Tlt # 4b 8S ^ ft 4£ # > I'll #| # ej 41 -ft §0 5. ' i&M %■ 
# 4b li # ft 3£ /£ f f e( n ) * s i nc ( n - t ) > & t ' n 

Jbtiming index * retiming delay' rfrj^lt^'fbH 

m&^^s_in_c(n-T)m^s &nm& Ti^ii* 

> «tb - & > 3&<fr3£/£&ifc&*&£6(rltj5L ' £ & * at. 
& ^ & # & 4fc 'If o 

fa^ 3Mb H J1_L > *Mb 3i.(FFE)&3&# 

f ^bii(FBE)&{)*Iittf ^bi(Decision-Feedback 
Equalizer • DF E ) 3? ^ & f& ^1 & # 4* 4* *| # ^ f %t 
3-ffi%-m&&%& > i. # & *J ffl filftil 4# i& it l£ /fc ft 
/Jn *b 4£ (minimum phase) > #^Jffi^^#^b^4L^6^- 

Inter Symbol Interference » p q s t - I S I ) ># #• » 

S&K#^*t#4bi5:fr^m#&£:iP'fr^J&3&lfc$Mbg6«i 
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# m a g @ lib ' * ^ # & # 4i # # ' s s - # 

a P°1 4L r -«ffl^^j3^^it^£4l^^^S^ ' 
g-^r&rj ' ft «L«T % it *fc*f 5. 5t /& ilb^'# 91 °* 

[^# B ^4lfei4] 

3- * ' # jfe #»j ffl it a -i± sfc A. it ' * *t 4i. i t& H & *£ *!l H 

(DAGC) #3?*$ ' JWFi4j**taftSfeS6di.tt(main-tap)tf. 
5t£l » ±.^^^^^^.^41^111^: . a^Mtl^bi 
(FFE) #af/£ig&igi$fri&/fc&jfegji##ft#ffr > x« 
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response fi lter)*B,RG{j,R3p£*¥Ajft&g(inverse 
partial response filter) » W 1ft 3& i£ >v £1 fcb 5. 
tt>flL#^||af^tfiM,J$r^tb(Peak-to-Average 
Ratio - PAR) » i^4&JHb#£1fl (quantizations o-i s e ) 
#J ^ ' tfl, 3fc 3fc tfl tb ( S N R ) ' J£4&#*££*tfl.Sfc&5£ 

•Bt «t f J * # Sfc • 

^ # ^ # - g # & 4* - «»3IS.4LiJjLi||.«.*A^j 
# ' # m> # # -I- $ P£ II & #■ 4 ifr jft £ -g- $ r£ E 60 
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4fc # * # a £ - 4£ & » * a 3 ^ *9 2- & it & * m 
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»ML S «: ^ - « i» & * S it m # i& ^ ^ 4*. tfl, ft f £K # 

ifr « * 4b S ( F F E ) »t*#tt$4bS£-*-SftA*fcaftA 
gA-ft^ifeitiife^g > t£ it m «I4 & & 3 #• & 
msfejtA4.-jftafetR.St; • « it4fc g t& *g & & $•] n - ft 

5. t£ it M '14 jft 3S ' # H & tB £ tg jft & Ifit^i fft ' a # 

^t^l^Sf f4L#^g| > £ t ' t*iftjft*4&&g 

- S & Jl ft ' i*«.ttiS9rl»*^bSi^»*«^tt:S4LB^^EJ 

^ i§ # jm*. *s ^ tst ;t ' 3. n. it a -14 & &»^-*nu«i* 

*Aafc-&S-» Jfc J» -fc ** jft & tfl ft t #^^##ft f B 1-f-=fi:^ 
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& «fc n m. # - if* & it *ft # it ^ ^ #. Ifl ft f- tA & $q £ #7 
Gigabi t & it & JL > 1*i|fci£4iJLJL#&^-]frisS 

& & & * * - & m $ Bfe- «. i * - ^ - « # it n > - «t £ 

#. 4a ft vq &n zl - & Oh i i*Sfr*«#ifc4tJLffija 

3$ t£ i£ i& # i£ 4^ & tfl ft # # /& £t #L $ tfl ft ' flo t$ $ 

-tR.ft&£--iB-j&«A-&.J&« ' is & tfi $ fife- It JL ' & 
^5.l*;fr«&#»&iltJL ' «J»1*tfi*&«lfc&JL4L£--fR.ft;ife 
-i- - & £ ^ # # ^ # tfl ^ £ & JL m M. i. & tfl tfl ft JL >£ Sl 
- $ — tfi ft > t£ 7fr ^ # 4b si ' #.i|»^5.«^tR.«^«:Jt ' 
« >U tt « — mftt^^r^#^^ii^i-^=.tfift > t£ 
*r 1st £ % to 4^ <$ # & n . «tt««tfetit 

& ' f£ - # 4| & & . * & ^ 5. tg 4* # 4b n 
a *n* $ =.tfift j£ $ fctz % _= mft t 
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% 2 m m * # ^ . *a j& : & it it ' jt ^ & n - 

' * # * - M *& & It £ 1 0 > - jfr I* $ 4b 13 2 0 * 

-#m$i&$t*30 - - ^ ^ g 4 o a - m m % & 5 o m 

ft ' 3£** & ;& - ifc 4fc J- tL&Mffim&&>fti%&$~3L% -tfi 

' «4fctR#i&3tJL30 4fc4*^iiSiifri*&«lfc$t*10 • a 
W t£ & >lfc & f. l 0 ^ $ - tfi st ^ #* tfi >M fife- *n J. £ - $ — 
tfi ft • t*ifr**£4b3S20M^it*#*tfl.>#i&&jE30 • a $ 
& *£ $ — tfi ft t 60 )fr 8t- & j& ^ ii J. £ - % tfi ft • i% m *k 
% & 5 0 ^ 5. t£ ifr It # 4b 33 2 0 « ft i£ % =. tfi ft it *r # 4$ ^ 
it $ ^*» = H«tWt # /& ^ 

% 3 s si 7F * % w z_ m s& *x m. $l s. & & n n t -.j 
&m ' * t ' *& & hl $l % l o % & - m pb j. *t -fit ii &<33 v 

11 - -&*P3'#i&ftft.3312 - - $C * / 4% # €^13 > - 

sialafesi4-sL-*ifc i % *# & l£ * -J H 1 5 m & j& • f£ US fcb - 

# tfi ft ' 3il8£#$fr^«,ft*L4fct& ' a If ^ t£ 4& it ft & H 
1 4 ^ # ft $1 m »«4&iiftAS14#.M^5.«0fcbit&Jt 
ji * 'J H 1 5 ' J-X^f£3&A.tflft4Li^^^mftl$- • 
^#€*M3#,&^^igteitft&l314 » a Jl* # ft ft |fr 
A. tfi ft # M. & # • 

t^^*P^^>Jfeft>&gl2#.ife^5.tg^ # / # # « 
13 - ^ ^ #. # tfi ft ii a. » tb 5. 4H # ^ H 1 1 ( ADC ) 

n 
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jl - ®mi&w ( 8 ) ^ 

(Partial Response F i 1 1 er ).*a Bl Ui Sl # >^ & 
i 12( Inverse Partial Response Filter) - 
lllflt it ^IM fcb J- ^cte #^ 13 1 1 ( ADC) &fj m fa^^ tb 
(Peak-to-Average Ratio) » #4b IMfl #j > JJ 

*t tfl Sfe & m tb • ii ft # & $ tfl Sfe a Hfe »iic $t £'J ^ 6#? * 
Hfc ft, ' iZ&^frm M & & n 1 2 #. - # ^ & it & ! & 1 

3 1. * 
- + -Z" 1 « 

4 4 # 

m 

FR-J»^**jftAS(IIR)'««ifcbS.*t<flL#^i811(ADC) J 

t#m>^t i30n^s. t£ & tb 5. it -fit # & m 1 1 » 

& - # # is -g- $ Ii 3 1 - =. 4@ #- 4- i£ £ $ j£ n 3 2 4. 
l-^^g33^fe^ > f£ #- =f 3S -S- $ Bfe- li 3 1 % £ - '■ 
«& it & * # 4ft * # b£ ft it it fir JI #J .-S- Sfc ijf~»- t£ #- % 7 
#Bfe-3832 #/k & W^- it & £ # 4?m W tfr n$ £ 4& it ■ j 
it^it^^Bf^t?!^^^-^-^:^ > Ufa & m 33 & t& M tb M. 
*t to # 4fc 83 1 1 A £ 4L % - tfl ft $ * t£ #- 4- ija -g- $ &r H 

31AJL^#.^i£^$^>§|&si32/^££^#fctH.ffl3fe • ii 
>t £ — % — tfl ffe ° 

tt#**#WbS320*Bf/fE/£.3340*'£«fe..£$& • i£ 
f f e ( n)J|ri£3ir#3HblS#£te# » teS&Bf/fig£.iS40 

5. ft 60 ML *fc ' t*jfr«$Mb33ttft<GfeJ*" i TJi&£j& 
_ffe(n)* sinc (n-T) » t • *|;convol ution^# - n 
^timing index timing delay' ift itT # 4b fi 

& ^ 60 sin_c c n - t ) m &® ® n m m & i -cm & 
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(main-tap)iitl!)l ' i. ft ^ ^ & HP i£ * £ A ^ « ID 
£ » ^ ^ s i nc ( n - x ) & it *J- f f e ( n ) #j * 2 ¥ ' #.?T&.'J? 

& % mo m • 

f£ ifr It # lb |§ 2 0 ft ^ J. f£ # tfl $ J£ i 3 0 • SK >% f£ 

i£&tejfc&iS21A*tte *J822/tfla;& ' « ifc 

>E <& afcj&2S21^-*PR.J!l6.^*^al3feS > * t J* $ 4 ffl 
#T TP ' # ^ iS it c 0 z 3 + C,Z 2 + C 2 Z' + 1 + c 4 z-' + C 5 Z" 2 + C 6 Z" 3 ' C 0 * ^ 
C, * C 2 * C 4 * C 5 ^ Q# t$ £ 4L # *t ' Z % af 70 # ' ft 

>T & HP 54. ft tf. -T- JX HI SSL • c 4 ^T it & - 0 . 5 > 
if & «E f 'J H 2 2 #. M ^ 5- « it J| 44 $ II 2 1 > J-Xiil^l 
« it & tfl ft m H, ' ffii # ^ i% m % &> 5 0 4l # # la 9 • 

# 9f H 5 2 ' &4*^it*#|t#4bS3ia$frtji#=.tfifti£ 

ftm*%& % Bk«#=.tfift + #£.$j*#;fta* ' mmm & m,5o 

J£ J: £ — slicer errortflft»1£slicer errortHE#< 
«««««#-4r3S-S-«I^S31 - #l&g32 
-S.5@^^^bl55l4L#it ' i*i8#$Mb2*5Hfcjfr£.= *lft 
t^tilll^^if ' i£ # 4| & & 5 0 ^ - ft iiJ tfl ft #, - 
tentative decision tfl ft » ^tentative decision 
tfl ft %l s 1 i c e r e r r o r tfl ft \% # i£ J. t£ Bf ^ ej £. n 4 0 JX & 
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£ t* E? «. H 40.^HtM * -fit > f£ EMI if 4 0 

a ^ - # tfi at j. m / ^ # ^ n- 1 3 a * t& & m / « 

l^sl icer error 1fl^#. $ a tg i£ # -f- $ ftk fi 
31A^^ii«S^-g->A'l^il324L#,*t ' <s & S 1 i c e r 
error^sr^i (eye-pattern)^^t f^l ^(SNR<10dB) 
^ T * & iL ' Hifci4u*it^#.4f-3S-S-*BSi'S31A^#ii 
* -S- $ fife- H 3 2 i# & ft to fit ' ittTn^#^^r«#^bH 

ft # % M, &i ft to JTMfte ' T # & ilb - M M • "T >£. . f 
G i g a b i t Z> A «g 3& m %l th > M ft JL & & H>] 



m sg- m ssl % % to z m $l # St &fj # * m ft & m &J?m. 
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Eh{D) = • 7c/(Z))] 

= E[(Eh(D)Td{D)+ Ch(D)Rd(D)+ N(d))- Td{D)] 
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£ t • 

Rx(D) 
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Td(D) 
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Rd(D) 



& %L to ^ tfL at 

se * ia at * ife 

# 4fr it it ¥ A 
& i* # to * «■ 
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m Td(D)^Rd(D)^ N(D) ^ & M ^(uncorrelated) » 
J- T d ( D ) i . i. d. (independent identical) tfl ft • 
# 4& « (Ensemble Average)^^^H^|ef 
#.(Expectation)<#i€# > Pp T # I'J #f * # 5€ -g- it it * 
j& ' $ ( 1 ) ^ 2fc % *» T : 

2>(z)-7V/0) 

AT 

E!l M =Ehi+-jj- Rx{}) ■ Id(i) for l<i<N (2) 

^(2)^^T*^5Bl^€^-i : 'J'X^J^ > a^Gigabit^A 

^ & m &l % ' m & & >*i « # *s -a- $ i&38 3iA##i£*s rr 

*#l&3S32tt£*t'ji55*5ti#3&*#l&33 31il:£## '/ 
^ ii 3 2 ' fl&*iifcj^*t6«ji|jt«t ° 
* _L it tSt *ft ' ^#H/l^Gigabit£,;fc^S&»&iH3t; 

£ 43L #- 3S * $ Bfc 33 3 1 A # % 54. $ .-S- $ f£ S 3 2 # # 
**£#IUMb 33 2 0*.#* . l*)B**|ffi& j ft«&&821 
#1 it 4fc g ft n & & * 'J 33 2 2 # £ & ' Jfriii&'fctafc3& 38 21# 
ift(main-tap)ft^^l » % £ 3" %l Hp i£ .1 £ ^. i$_ ® 
' «##tt^4t4Mb 3320#*i$/fi34I.g40Sfta£j&j& 
£ H: & # ft # 'It >X > X 4£ 4£ «Bt tfl St it ^ f£ m tb 5. *t 44 # 
4fc 33 1 1 4L it • &Mi&-&«&i£JJt3L^#*fr^#£p^4P,!6& 

£ 33 * >s. £p ^ ¥ ft 33 1 2 » ol n fa m ft it ^ m tb 5. 

it^#^331lB^^tfLftJ|rK,tb(Peak-to-Average 
Ratio) ■ FM&i lb £Mft (quantization noise)^f 
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& • 

mj^mfc ' * # B ^ & tfr *t a * ^ -gt -a. sfc > ^ ^ 

*p*t*4i4*«. ' ^Gigabit i^ffiss-^ia. 
ft _L - A £ ' 16 *fr tt^#la^$ , ^-a^;^# 
- # * A *t ♦ ' * & 4ft • -m i& >£ & #j ' JL i& tt £ 
^ #J ^ T tfc B £ ffn ^ fcl *n e, ' 4^ # B ^ ^/r ± ffe Hi M 
&®&MM$n^fr}$i®#TtiL%>^ » fa # 4£ PR. _L i£ 1f 
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D8 

i# it it ^Mb n • *tit£^-#^ii^ • t&&&n - 

tk%.& #. 4a fa ^ % EEJ 41 H - ^ 4| $ & . f£ jfr ft # 4b s§ 

it 

- it M *fc it i& S3 » * <fc &«&3M£lflftj££<k- it & tfl | 
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